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(57)Abstract: 

PROBLEM TO BE SOLVED: To insure reliable positioning, 
by calculating a center of a wafer with the wafer moved in a 
first direction, detecting an end of the wafer in a second 
direction by a pair of sensors to calculate the center of the 
wafer, then rotating the wafer around a second rotation 
center, and detecting a periphery of the wafer by the 
sensors to calculate the center of the wafer. 
SOLUTION: A wafer is transferred in an X-axis direction 
and passed between optical length measuring devices 5, 6 
to obtain peripheral position data d1 , d2 of a diameter parts 
of the wafer. When the diameter part does not overlap with 
an orientation flat or a V notch, a diameter D of the wafer 
and a shift (y) between a center position O of the wafer on 
a robot hand and a rotation center P of a rotary table 4 are 
calculated. The wafer is displaced on the rotary table 4 by 
the robot hand to eliminate the shift (y), and further 
whether the center position O of the wafer coincides with 
the rotation center P of the rotary, table 4 is checked. 
Thus, the wafer can be reliably positioned. 
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* NOTICES * 

JPO and MCI PI are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rotary table which is arranged in the successive range of surroimding rotation of the 1 st 
center of rotation, the robot hand of the multi-joint form arm which can expand and contract radial 
[ centering on the 1st center of rotation ], and this robot hand, and rotates around the 2nd center of 
rotation, It is the positioning approach of the semi-conductor wafer using one pair of sensors which can 
detect the location of the 1st direction which is arranged on both sides of this rotary table at both sides, 
and goes to this 2nd center of rotation from this 1st center of rotation, and the 2nd direction which 
intersects perpendicularly. Rotate this robot hand and the semi-conductor wafer laid on it is set in this 
1st direction. Next, the 1st detection process which is moved along the 1st direction, detects the edge of 
the 2nd direction of this semi-conductor wafer by the sensor of this 1 pair, and computes the core of a 
semi-conductor wafer. The positioning approach of the semi-conductor wafer which is made to rotate 
the semi-conductor wafer laid in this rotary table around this 2nd center of rotation, and includes the 2nd 
detection process of the sensor of this 1 pair which detects the periphery of this semi-conductor wafer 
using the method of one at least, and computes the core of a semi-conductor wafer. 
[Claim 2] The positioning approach of a semi-conductor wafer according to claim 1 of performing the 
2nd detection process of the account of back to front including the process which doubles the core of the 
computed semi-conductor wafer with the 2nd center of rotation of a rotary table after seiid 1st detection 
process, and transfers a semi-conductor wafer to a rotary table from a robot hand. 
[Claim 3] A perpendicular, a horizontal, and the robot hand in which the hand which can lay a semi- 
conductor wafer in the point of the multi-joint form arm which moves rotation is prepared. The rotary 
table which is in the successive range of this robot hand, and transfers this robot hand and each other's 
semi-conductor wafer. One pair of sensors which are formed in both sides on both sides of this rotary 
table, respectively, and detect the periphery location of the semi-conductor wafer on this rotary table or 
said hand. The 1st drive mode to which horizontal migration of this hand is carried out so that it may 
pass through between these sensors towards the semi-conductor wafer laid in said robot hand 
intersecting perpendicularly to the direction to which said one pair of sensors are connected. The control 
means which has the 2nd drive mode which rotates said rotary table which laid the semi-conductor 
wafer, this — with first operation means to ask for the center position of this semi-conductor wafer from 
the periphery location data of the semi-conductor wafer on this hand detected by both sensors by the 
horizontal migration of said hand by the 1st drive mode It has 2nd operation means to ask for the center 
position of this semi-conductor wafer from the periphery location data of the semi-conductor wafer on 
this rotary table detected by one [ at least ] sensor among said both sensors by rotating said rotary table 
in said second drive mode. Said control means has the 3rd drive mode which makes the center position 
of this semi-conductor wafer, and the center-of-rotation location of said rotary table in agreement [ by 
said robot hand ] from the deflection of the center position data of the semi-conductor wafer fiirther 
obtained with one of operation means, and the center-of-rotation location data of said rotary table. A 
check means to check whether the center position data of this semi-conductor wafer obtained with the 
operation means of another side about this semi-conductor wafer that made the core in agreement with 
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the center-of-rotation location of said rotary table furthermore in this alignment mode are in agreement 
with the center-of-rotation location of said rotary table The pointing device of the semi-conductor wafer 
which it has. 

[Claim 4] Said control means is the pointing device of the semi-conductor wafer which has the 4th drive 
mode which transfers this semi-conductor wafer to the request location of arbitrary semi-conductor 
wafer installation tables by said robot hand based on the data about the deflection of the center position 
data of the semi-conductor wafer obtained by check processing according [ on a thing according to claim 
3 and ] to said check means further, and the center-of-rotation location data of said rotary table. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which is applied to the pointing device 
of a semi-conductor wafer, checks whether the center position of a semi-conductor wafer is exact 
especially, and positions in a desired part. 
[0002] 

[Description of the Prior Art] A semi-conductor wafer (it is hereafter written as a wafer) slices an ingot 
in a perpendicular longitudinal direction to the die-length direction, and is manufactured. Since polish 
processing of the ingot is carried out in a periphery, making it rotate, roundness is very high, therefore a 
wafer is also a perfect circle form mostly. However, there is a manufacturing tolerance about a diameter 
and an orientation flat or a V notch is formed in the predetermined part on a periphery. It is imknown in 
in which direction the location of an orientation flat or a V notch is located in the situation contained by 
the wafer cassette. 

[0003] Then, in various kinds of down stream processing, such as formation of the mask for impurity 
diffusion, positioning which doubles each core and direction of a wafer to a processor is carried out. 
[0004] The positioning device of the conventional wafer lays a wafer in a rotary table. A single 
dimension sensor detects the periphery location of a wafer by rotating this rotary table, what computes a 
gap (deflection) of the location of the orientation flat prepared in this wafer or a V notch, and the center 
of rotation of a rotary table and the crater position of a wafer (JP, 1-1 84844, A — ) A wafer is laid in JP,1- 
303737,A etc. and a table. Move this table to 1 shaft orientations, and a single dimension sensor detects 
the periphery location of a wafer. There are things (JP,7-263518,A etc.) which compute a gap of the 
location of tiie orientation flat prepared in this wafer or a V notch, and the core of a table and the center 
position of a wafer. And a gap of the core of each table and the center position of a wafer once moves a 
wafer on the X-Y table incidental to each table, and is carrying out center position doubling. Then, with 
the handling arm etc, the wafer was transferred to the part of requests, such as a processor, and is 
positioned. 
[0005] 

[Problem(s) to be Solved by the Invention] Poor positioning based on the sensor incorrect detection by a 
detection location shifting in a sampling period for the positioning device of the conventional wafer 
carrying out digital processing of the sensor incorrect detection or sensor appearance data based on the 
sensor appearance data error and noise which consider mechanical wear by prolonged use etc. as a cause 
etc. existed. Moreover, after positioning, since there was no means to check whether the center position 
of a semi-conductor wafer is exact, poor positioning was not able to be prevented. Therefore, the bad 
influence was brought to the manufacture yield of a semiconductor device. 

[0006] So, the purpose of this invention is offering the positioning approach of a semi-conductor wafer 
and equipment which can check whether the center position of a semi-conductor wafer being exact with 
an easy configuration, and can position in a desired part certainly. 
[0007] 
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[Means for Solving the Problem] this invention approach of attaining the above-mentioned purpose is 
arranged in the successive range of surrounding rotation of the 1st center of rotation, the robot hand of 
the multi-joint form arm which can expand and contract radial [ centering on the 1st center of rotation ], 
and this robot hand. On both sides of the rotary table which rotates around the 2nd center of rotation, 
and this rotary table, it is arranged at both sides. It is the positioning approach of the semi-conductor 
wafer using one pair of sensors which can detect the location of the 1st direction which goes to this 2nd 
center of rotation from this 1st center of rotation, and the 2nd direction which intersects perpendicularly. 
Rotate this robot hand and the semi-conductor wafer laid on it is set in this 1st direction. Next, the 1st 
detection process which is moved along the 1st direction, detects the edge of the 2nd direction of this 
semi-conductor wafer by the sensor of this 1 pair, and computes the core of a semi-conductor wafer. The 
semi-conductor wafer laid in this rotary table is rotated aroxmd this 2nd center of rotation, and the 2nd 
detection process of the sensor of this 1 pair which detects the periphery of this semi-conductor wafer 
using the method of one at least, and computes the core of a semi-conductor wafer is included. 
[0008] The place by which it is characterized [ of attaining the above-mentioned pxxrpose / of this 
invention equipment ] A perpendicular, a horizontal, and the robot hand in which the hand which can lay 
a semi-conductor wafer in the point of the multi-joint form arm which moves rotation is prepared. The 
rotary table which is in the successive range of this robot hand, and transfers this robot hand and each 
other's semi-conductor wafer. One pair of sensors which are formed in both sides on both sides of this 
rotary table, respectively, and detect the periphery location of the semi-conductor wafer on this rotary 
table or said hand. The 1st drive mode to which horizontal migration of this hand is carried out so that it 
may pass through between these sensors towards the semi-conductor wafer laid in said robot hand 
intersecting perpendicularly to the direction to which said one pair of sensors are connected. The control 
means which has the 2nd drive mode which rotates said rotary table which laid the semi-conductor 
wafer, this — with first operation means to ask for the center position of this semi-conductor wafer from 
the periphery location data of the semi-conductor wafer on this hand detected by both sensors by the 
horizontal migration of said hand by the 1st drive mode It has 2nd operation means to ask for the center 
position of this semi-conductor wafer from the periphery location data of the semi-conductor wafer on 
this rotary table detected by one [ at least ] sensor among said both sensors by rotating S2iid rotary table 
in said second drive mode. Said control means has the 3rd drive mode which makes the center position 
of this semi-conductor wafer, and the center-of-rotation location of said rotary table in agreement [ by 
said robot hand ] from the deflection of the center position data of the semi-conductor wafer further 
obtained with one of operation means, and the center-of-rotation location data of said rotary table. The 
center position data of this semi-conductor wafer obtained with the operation means of another side 
about this semi-conductor wafer that made the core in agreement with the center-of-rotation location of 
said rotary table fiirthermore in this alignment mode are to have a check means to check whether it is in 
agreement with the center-of-rotation location of said rotary table. 
[0009] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing 1 operation gestalt of this 
invention equipment. 

[0010] In drawing 1 1 a robot hand and 3 for a wafer and 2 A wafer cassette A rotary table, and 5 and 6 
4 (hereafter written as a cassette) An optical dimension length measuring machine (one pair of sensors), 
The encoder with which 7 detects the motor of a rotary table 4 and 8 detects the rotation of a motor 7, 9, 
the storage section which stores the data with which the dimension length measuring machines S and 6 
detect 10, respectively. As for the storage section in which 1 1 stores the output of an encoder 8, the 
storage section in which 12 and 13 store the movement magnitude of radial [ of a robot hand 2 ], and a 
hand of cut, respectively, and 14, the control section of a robot hand 2 or a motor 7 and 1 5 are the data- 
processing sections. 

[001 1] The X-axis which is a rectangular coordinate system, a Y-axis, and Z shaft orientation are 
defined as shown in drawing. That is, Z shaft orientations are the height directions and the Z-axis and 
XY flat surface cross at right angles. X shaft orientations are directions which go to the center of 
rotation of a rotary table 4 from the center of rotation of a robot hand 2. Y shaft orientations are 
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directions which intersect perpendicularly with the X-axis in XY flat surface. Furthermore, let the 
direction of an azimuth in XY flat surface (the hand of cut of a robot hand 2, and hand of cut of a rotary 
table 4) be theta shaft orientations. 

[0012] A wafer 1 turns the orientation flat or V notch to a cassette 3 in the arbitrary directions, and is 
contained by multistage. Each wafer 1 is picked out from a cassette 3 by the robot hand 2, or is 
contained. A robot hand 2 is the thing of the multi-joint form where the hand which has the arm which 
performs the vertical migration of Z shaft orientations, the level curvature movement (radius directional 
movement) in XY flat surface, and rotation (rotation) of theta shaft Orientations, and can lay a wafer in 
the point of this arm is prepared. 

[0013] First, a wafer 1 is picked out from a cassette 3 using a robot hand 2. That is, the height of the 
hand of a robot hand 2 is set as a low location in predetermined height from the height of the wafer 1 
receipt shelf of a cassette 3, and the hand of a robot hand 2 is inserted into a cassette 3. Next, the height 
of a robot hand 2 is raised and a wafer 1 is laid on a hand. Then, radial is made to contract a robot hand 
2 and a hand is positioned in the radius location of a predetermined distance from the center of rotation 
of a robot hand 2. Next, a wafer 1 is tumed in the direction (X shaft orientations) which is made to carry 
out theta shaft rotation (rotation) of the robot hand, and goes in the direction of a core of a rotary table 4 
from the center of rotation of a robot hand 2, and a wafer is positioned in predetermined height in Z-axis 
actuation (vertical migration) of a robot hand 2. In addition, theta shaft rotation of a robot hand 2 is 
incorporated in the storage section 13. 

[0014] Next, a robot hand 2 is elongated and a wafer 1 is moved to X shaft orientations. Here, let 
distance between the centers of rotation of a rotary table 4 be the value decided to be the arbitration in 
the successive range of a robot hand 2 from the X-axis zero (center of rotation) of a robot hand 2. The 
core of a wafer 1 once passes the core of a rotary table 4. For example, a robot hand 2 is controlled so 
that the wafer 1 whole passes through a rotary table 4 top. 

[0015] Setting a Y-axis as the direction which intersects perpendicularly with the X-axis in the center of 
rotation of a rotary table 4, the optical dimension length measuring machines 5 and 6 are arranged from 
the center of rotation of a rotary table 4 at the equal distance on a Y-axis, measure the location of Y 
shaft-orientations edge of the wafer 1 which moves to X shaft orientations (detection), and memorize the 
data synchronizing with the storage sections 9 and 10. These optical dimension length measuring 
machines 5 and 6 put in order the beam of light of a large number which **** to Z shaft orientations in 
accordance with Y shaft orientations, and can realize it with the configuration which measures the 
periphery location of the wafer 1 of Y shaft orientations by any of the beam of light of these large 
number the wafer 1 interrupted (detection). In addition, the dimension length measuring machines 5 and 
6 reflect the energy beam emitted to Y shaft orientations on the circumferential side face of a wafer 1, 
and may measure the periphery location of a wafer 1 from time amount vmtil it returns (detection). 
[0016] If a wafer 1 is moved along an X-axis top using a robot hand 2 and between the optical 
dimension length measuring machine 5 and 6 is passed on a rotary table 4, the optical dimension length 
measuring machines 5 and 6 will generate the periphery location data corresponding to change of the 
periphery configuration of a wafer 1 . This is incorporated synchronizing with the storage sections 9 and 
10. Moreover, X shaft-orientations movement magnitude of the robot hand 2 in this actuation is 
incorporated synchronizing with the storage section 12. 

[0017] Drawing 2 shows signs that the periphery location data dl and d2 of the diameter part of a wafer 
1 are obtained, by conveying a wafer 1 to X shaft orientations by the robot hand 2, and passing between 
the optical dimension length measuring machine 5 and 6. If this diameter part does not lap with an 
orientation flat or a V notch, the diameter of a wafer and a core can be acquired immediately. That is, 
since the optical dimension length measuring machines S and 6 are installed in the equidistant (s) 
location from the center of rotation P of a rotary table 4 by Y shaft orientations which intersect 
perpendicularly with X shaft orientations, the gap y of the center position O of the diameter D of a wafer 
1 and the wafer 1 on a robot hand 2 and the center of rotation P of a rotary table 4 can be calculated in 
the data-processing section 15. 

[001 8] Other approaches can be adopted when a diameter part laps with an orientation flat or a V notch. 
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For example, a periphery (part) is detected from turning on and off of light in case the not periphery 
location data but wafer 1 of a diameter part of a wafer 1 pass the optical dimension length measuring 
machines 5 and 6, and the periphery location data hl-h4 shown in drawing 2 are obtained. What is 
necessary is to obtain the main (circumcenter) location G of the circumscribed circle of the arbitrary 
triangle which makes three hl-h3 (what does not lap with an orientation flat or a V notch is chosen) top- 
most vertices in the data-processing section 15, and just to let the location G be the center position O of 
a wafer 1 . The 1st detection process explained above has detected the core of a wafer by moving a wafer 
to X shaft orientations. 

[0019] Here, a wafer 1 is replaced on a rotary table 4 so that it shifts in the data-processing section 15, 
and y may be computed, it may shift by the robot hand 2 and y may be canceled, namely, so that the 
center position O of a wafer 1 and the center of rotation P of a rotary table 4 may be in agreement. 
[0020] Although it shifts and y is only the thing of Y shaft orientations when the periphery location data 
dl and d2, and hl-h4 are detected by analog processing, by digital processing, it may be accompanied 
by gap of X shaft orientations with a sampling period. 

[0021] Furthermore, it checks whether the center position O of a wafer 1 and the center of rotation P of a 
rotary table 4 are in agreement by this replacing. 

[0022] This check processing is performed based on the periphery location data corresponding to change 
of the periphery configuration of the wafer 1 which is made to rotate a rotary table 4 and the dimension 
length measuring machines 5 and 6 detect. 

[0023] A wafer 1 is laid on a rotary table 4 by the robot hand 2, and a rotary table 4 is rotated by the 
motor 7. An encoder 8 detects a rotation and the output is stored in the storage section 1 1 . The periphery 
location data corresponding to change of the periphery configuration of the wafer 1 which the dimension 
length measuring machines 5 and 6 detect by rotation of a wafer 1 are stored in the storage sections 9 
and 10. 

[0024] In addition, all drive commands to a robot hand 2, a motor 7, etc. are taken out from the control 
section 14 which stored the program of processing, and each part carries out the actuation in response to 
a drive command. Processing of the data stored synchronizing with each storage sections 9-13 is 
performed in the data-processing section 15. 

[0025] When rotating a rotary table 4, it is made to contrast with angle of rotation of the wafer 1 which 
detected the periphery location data of the wafer 1 which the dimension length measuring machines 5 
and 6 detect with the encoder 8, and drawing 3 is plotted, and is simulated in the periphery configuration 
PE of a wafer 1 . And the circumcenter location G O of the triangle TRY of the arbitration except the 
range of theta a-theta b which is equivalent to the location of an orientation flat which extracts three Hl- 
H3, and is drawn, i.e., the center position of a wafer 1, is obtained. The 2nd detection process explained 
above has detected the core of a wafer by rotating a wafer 1 to theta shaft orientations. 
[0026] If the center position O of a wafer 1 and the center of rotation P of a rotary table 4 are in 
agreement, it can be checked that the wafer 1 by the robot hand 2 replaced, namely, positioning has been 
performed correctly (normal). 

[0027] The case (it is unusual) where positioning is not performed correctly, and in incorrect detection, 
as shown in drawing 3 , X, the amount x of gaps in Y each shaft orientations, and y are detectable with 
the center position O of a wafer 1 , the amount of gaps of the center of rotation P of a rotary table 4, and 
the angle of rotation of a rotary table 4. 

[0028] In case this gap x and y transfer a wafer 1 to request locations, such as the semi-conductor wafer 
installation table planned next, for example, the mask alignment table of a HOTORISO process on 
which precise alignment is demanded, by the robot hand 2, they can be amended by amending that 
transfer distance. 

[0029] Although it is a simple thing using the same structure, since a wafer 1 can ask for a center 
position by different technique, the second thing serves as check processing of processing of an eye 
once, and even if there is a gap by the sampling period, detection precision is raised by two processings. 
Therefore, alignment by the robot hand 2 is enough, the precise X-Y table for alignment etc. is 
unnecessary, and equipment can be simplified. Moreover, since it positions by transferring to the 
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location of a direct request by the robot hand 2, the processing time is shortened. 

[0030] Even if it produces a sensor appearance data error in mechanical wear, a noise, etc. by prolonged 
use, like the case where it is based on a gap of a sampling period, detection precision is raised by two 
processings and a wafer 1 can be correctly aligned in a desired part. Therefore, the manufacture yield of 
a semiconductor device improves. 

[003 1] Although main detection of the wafer by rotation is previously performed in consideration of the 
effect of a sampling period in main detection of the wafer by migration to X shaft orientations, and the 
back, and the center position of a wafer 1 is obtained and the center position is checked with the above 
operation gestalt When high degree of accuracy is not required, it may be made reverse and main 
detection of the wafer by the horizontal migration to X shaft orientations may be performed first in main 
detection of the wafer by rotation, and the back. 

[0032] An optical dimension length measuring machine is not limited to two pieces, and in order to lose 

the effect of the location of an orientation flat or a V notch, it may be installed three or more pieces as an 

object for the migration to X shaft orientations. Moreover, in a rotation, if the fact that detection time 

becomes long is not made an issue of, at least one piece is detectable enough. 

[0033] The program of the control which a control section 14 performs is stored in a record mediimi, 

and it manages separately from hardware, and is good also as version up being possible. 

[0034] 

[Effect of the Invention] As explained above, according to this invention, positioning accuracy can be 
verified with an easy configuration and a wafer can be certainly positioned in a desired part. 



[Translation done.] 
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